Agrobacterium tumefaciens mediated transformation of marine microalgae Schizochytrium.
Schizochytrium was a known docosahexaenoic acid producing marine microalgae. In this study, we have developed a novel transformation approach of Schizochytrium using the Agrobacterium tumefaciens (A. tumefaciens) binary vector system. After co-cultivation of Schizochytrium protoplasts with A. tumefaciens harboring pCAMBIA2301 containing the neomycin phosphotransferase II (NPT II) gene as the selectable marker which confers resistance to G418, the Schizochytrium transformants were successfully obtained on the G418-containing plates. The integration and expression of the transgenes were confirmed by PCR analysis and GUS activity assay. To further validate the transformation system, pCAMBIA2301-EGFP containing the egfp gene was introduced into Schizochytrium. The following results demonstrated that the exogenous egfp gene has been successfully incorporated into the genome of Schizochytrium. In addition, the introduced egfp gene expressed efficiently according to the Western blot and fluorescence assay results. More importantly, the majority of the transformants displayed similar biomass and fatty acid production comparing with the wild type strain. Our results demonstrated that exogenous genes could be expressed efficiently in transgenic Schizochytrium, suggesting that genetically engineered Schizochytrium could be explored by this system.